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1
AIRCRAFT

FIELD OF THE INVENTION

The present invention relates to an aircrait and more
particularly to an aircraft employing a rotary lifting system
for take off with little or no forward ground speed.

BACKGROUND

Conventional aircraft rely on forward thrusters and wing
design to generate the required lift for take-ofl and to
maintain cruising altitude. These aircrait however require
more powertul engines and wing sizes ol greater thickness
and size for landing and take-off than are required to
maintain the aircrait’s speed and altitude at normal cruise
height. The engines are thus heavier and the wings create
more drag than 1s necessary to sustain the aircrait at cruising
altitudes. In addition, conventional aircrait require very
strong and relatively heavy landing gear 1n order to sustain
the forces mmvolved 1n landing the aircraft at their required
landing speeds. The excessive weight of these components
reduces load carrying capacity and efliciency during normal
flight of the aircraft.

Various known modified aircraft have been arranged for
vertical take-ofl to avoid the problems normally associated
with taking ofl and landing of conventional aircraft. These
modified aircrait generally use separate engines for vertical
and horizontal thrust or require complex mechamisms to
generate both the vertical and horizontal thrust and maintain
directional stability. These known designs are thus generally
complex and costly and result in reduced efliciency and
economy.

SUMMARY

According one aspect of the present invention there 1s
provided an aircrait comprising:

a luselage;

a circular airfoil body in the shape of an airfoil and
including an upper disk forming an upper surface of the
body and a lower disk forming a lower surface of the body;

a vertical drive shaft mechanism supporting the upper and
lower disks for counter-rotation relative to the fuselage
above the fuselage at a fixed spacing relative to one another;
and

vanes supported in the both the upper and lower disks
which are movable between a take-o posmon in which the
vanes are supported in respective openings in the disks for
diverting air downwardly through the openings in the disks
as the disks are rotated and a cruising position 1 which a
surface of the vanes are continuous with the respective upper
and lower surfaces of the body.

In the present invention the forward drive system directly
provides forward thrust for eflicient normal cruising altitude
flight, while the vanes of the rotary lifting system coupled
thereto provide the necessary lift at speeds less than stall
speed, as required for take-ofl and landing for example. In
this arrangement the mitial power or forward thrust of the
forward drive system can be devoted entirely to providing
power for lift off using the rotary lifting system and thus 1s
not immediately employed to build up air speed and over-
come Iriction for take-ofl. The engines of the forward drive
system are thus not required to be any larger or more
powerlul than appropriate for sustaining flight at normal
cruise height. The airfoil shape of the rotary lifting system
permits the wings of conventional aircraft to be reduced or
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even eliminated to minimize excessive drag from wings
which are larger than necessary for normal cruise on con-
ventional aircraft. The rotary lifting system may further be
used when landing the aircrait to permit landing at very slow
or even zero speeds, eliminating the need for very strong and
heavy landing gear, resulting in a reduction of weight and a
more eflicient aircrait. The aircrait according to this design
may thus be considerably more economical 1n fuel consump-
tion than conventional aircraft currently 1in use.

The fixed spacing of the disks supported on the vertical
draft shaft mechanism provides a simple construction which
1s efl ectwely takes advantage of the benefits of reducing
engine size for take ofl and landings as noted above.

The upper surface of the body formed by the upper disk
1s preferably convex with the lower surface of the body
formed by the lower disk being flatter than the upper surface.

The lower disk i1s preferably received within the upper
disk in both the takeofl position and cruising position of the
vanes extending the upper disk to curve downwardly and
outwardly at a peripheral edge thereof beyond an upper
surface of the lower disk. A gap 1n a radial direction between
a peripheral edge of the lower disk and a peripheral edge of
the upper disk 1s preferably provided to maintain the upper
and lower disks separated and spaced apart.

A hollow 1nterior preferably spans between the upper and
lower disks.

Each disk may include a hub supporting the disk on a
respective shait and a continuous peripheral edge, wherein
the vanes span substantially a full radius of the disk between
the hub and the continuous peripheral edge thereof.

The disks are preferably fixed against rotation 1n relation
to the fuselage 1n the cruising position of the vanes.

The vertical draft shaft mechanism preferably includes an
outer shait supporting the lower disk thereon and an 1nner
shaft concentric with the outer shaft and supporting the
upper disk thereon in which the mner and outer shaits are
coupled for counter-rotation by gearing which 1s driven by
a power take ofl shait coupled to jet engines which propel

the aircraft in a forward direction.

BRIEF DESCRIPTION OF THE

DRAWINGS

In the accompanying drawings, which illustrate exem-
plary embodiments of the present invention:

FIG. 1 1s a side elevational view of the aircraft.

FIG. 2 1s a partly sectional front elevational view of the
aircraft.

FIG. 3 1s a top plan view of the aircraft.

FIG. 4 1s a perspective view of the vanes in an open
position.

FIG. 5 1s a sectional view of one of the engines.

FIG. 6 1s a partly sectional perspective view of a gearbox
of the aircratt.

DETAILED DESCRIPTION

Referring to the accompanying figures there 1s illustrated
an aircraft generally indicated by reference numeral 10. The
aircraft 10 1s particularly suited for vertical takeofl and
landing as well as for cruising 1n a manner which 1s typically
more eflicient than conventional aircraft.

The aitrcraft 10 includes an elongate tubular fuselage 12
which 1s similar to conventional passenger aircraft. The
fuselage includes a tapered nose 14 at a front end and a
rudder 16 and stabilizer 18 mounted together at the rear end.
A pair of wings 20 are provided adjacent a bottom of the
fuselage to project laterally outwardly from opposing sides
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of the aircraft. Landing gear 22 i1s provided for supporting
the aircrait for rolling movement along the ground when
landing. A pair of jet engines 24 are spaced apart on
opposing sides of the aircraft partway along the fuselage 12
between the front and rear ends. An auxiliary jet engine 26
1s mounted at the rear of the fuselage below the rudder and
stabilizer. The rear jet engine 26 includes a thrust reverser
mechamism 28 which balances forward and reverse thrust of
the jet engines when engaged for vertical takeofl situations.

For enhanced steering, at least one vertical batlle 30 and
one horizontal baflle 32 are provided within the exhaust
stream of one or more of the jet engines 24 and 26. The
inclination of the baflles about respective vertical and hori-
zontal axis thereol can be adjusted from a parallel position
to an inclined position in which some of the thrust 1s diverted
for assisting 1n steering the aircraft and for maintaining level
tlight.

An auxiliary lift system 34 1s provided above the fuselage
12 midway between the front and rear ends so as to be
located substantially above the center of gravity of the
aircraft. Power takeofl shafts 36 are suitable coupled to the
rotary components of respective ones of the jet engines 24
and 26 to be driven for rotation by the engines. The power
takeolil shafts 36 1n turn drive rotation of the auxiliary lift
system 34 to provide auxiliary lift to the aircrait by con-
nection through a gearbox 37.

The lift system 34 comprises a generally airfoil shaped
body 38 which 1s circular as viewed from above. In cross
section the body 38 has a generally airfoil shape consisting
of an upper disk 40 which forms an upper surface of the
airfoil and a lower disk 42 which defines the lower surface
of the body.

The lower disk 42 1s rotatably supported on an outer shaft
44 driven by rotation of the power takeoll shafts 1n com-
munication with the turbines in the engines. A concentric
inner drive shait 46 extends through the outer drive shaift for
supporting the upper disk 40 at a top end thereof for
independent rotation 1n relation to the lower disk. The upper
and lower disks are maintained at a fixed spacing along the
respective mner and outer drive shaits to define a hollow
interior 48 therebetween.

The upper disk 40 includes a convex outer surface which
curves downwardly and outwardly to a periphery 50 which
extends downwardly beyond a top end of the lower disk 42.

The lower disk has an outer surtace which 1s flatter than
that of the upper disk 40 to define the generally airfoil
shaped configuration of the airfoil body 38. The lower disk
1s smaller 1n diameter and 1s received within the concave
interior of the upper disk 40 such that a gap 52 i1s defined
between a periphery 54 of the lower disk 42 and the
periphery 50 of the upper disk 1 a radial direction.

Each disk includes a hub 56 centrally located therein
which mounts the disk onto the respective shait. Each disk
includes a continuous edge about the periphery thereof. A
plurality of circumierentially spaced openings 58 are formed
in the surface of the disk which are generally wedge shaped
and span between the hub 56 and the peripheral edge with
increasing width as radial distance increases.

A vane 60 1s supported within each of the openings 38 to
fit fully spanning the opening from the hub to the peripheral
edge 1n a closed position of the vane. Each of the vanes 60
1s movable about a radially extending axis 62 for pivotal
movement between a takeofl position as illustrated in FIG.
4 1n which the vanes lie transversely to the openings 1n the
outer surface of the disks and a cruise position 1n which the
vanes fully span the opening so as to be smooth and
continuous with the outer surface of the respective disks. In
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the takeodl position, the disks counter rotate as driven by the
power takeofl shafts which couple the respective iner and
outer shafts 46 and 44 to power takeofl turbines 36 within
the exhaust of the engines.

The gearbox 37 1s supported on top of the fuselage 12 of
the aircrait for both rotatably supporting the upper and lower
discs 1n relation to the fuselage and for housing the gearing
which couples the power takeofl shafts 36, 1n communica-
tion with respective jet engines 24 and 26, with the inner and
outer drive shafts 44 and 46 respectively. The mner drive
shaft 46 1s supported on an annular plate 70 for rotation
therewith on suitable bearings 72 supported thereunder 1n an
annular configuration for carrying the weight of the discs on
the bottom wall of the gearbox 37. A lower ring gear 74 1s
mounted about a periphery of the plate 70 with upwardly
facing teeth which engage a drive gear 76 coupled to each
drive shait 36 at diametrically opposed positions in the
gearbox. Accordingly rotation of the drnive shafts 36 cause
rotation of the ring gear 74 and inner drive shaft connected
thereto 1n a first direction.

The outer drive shait 44 includes an annular bearing 76 at
a bottom end thereol which rotatably supports the outer
drive shaft on the annular plate 70 about the inner drive shatt
46. Intermediate bearings 78 are mounted between the inner
and outer drive shaits at various spaced positions therealong.
The outer drnive shaft 44 includes an annular flange 80
projecting radially therefrom which 1s parallel and spaced
above the annular plate 70 associated with the mner drive
shaft 46. Similarly the annular flange 80 1s coupled to rotate
with the outer shait 44 and supports a ring gear 82 about a
periphery thereof with downwardly facing gear teeth which
coniront the gear teeth of ring gear 74 on the lower annular
plate 70. The gear teeth of the nng gear 82 mesh with the
same drive gears 76 on the power takeoll drive shafts 36 for
rotation 1n a second direction opposite to the first direction
of the annular plate 70.

Accordingly the outer drive shaft 1s driven to counter
rotate relative to the mner drive shatt 46. An annular bearing
84 1s coupled between the annular flange 80 and an upper
wall of the housing of the gearbox 37. The housing of the
gearbox 37 1s fixed 1n relation to the fuselage of the aircraft
such that lifting action on the drive shafts causes the annular
flange 80 to abut against the bearing 84 which transfers the
lifting force of the rotary lift mechanism 34 to the fuselage
of the aircrait through the walls of the gearbox 37. Auxiliary
bearings 86 receive the power takeofl drive shaits 36 there-
through at the side walls on opposing sides of the gearbox
37. The construction 1n which confronting ring gears are
associated with respective ones of the mner and outer drive
shafts for meshing with opposing sides of drive gears 76 on
the power takeoll shafts 36, ensures that the upper and lower
discs are positively driven and rotated 1n opposite directions.

In operation, for vertical takeofl and landing, the thrust
reverser mechanism 1s engaged so that forward and reverse
thrust of the engines are substantially balanced. The power
takeofl shalts are engaged for counter rotating the upper and
lower disks with the vanes deployed 1n the takeoll positions.
Rotation of the disks causes air to be forced by the vanes
downwardly through the respective openings and through
the hollow interior of the airfoil body to lift the aircraft
vertically off the ground. Once lifted from the ground, the
thrust reversers can be disengaged so that the engines begin
to advance the aircrait forwardly through the air.

Further power 1s diverted to the engines for normal
cruising by disengaging the power takeodl shaits which drive
the respective mner and outer shafts of the airfoil body. The

accelerated forward motion of the aircratt in relation to the
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surrounding air causes lift by action of the wings, and the
airfoil body which provides lift when the vanes are closed 1n
the cruise position. When landing, the reverse operations of
lift-oil are performed.

As described above, the aircraft consists of a conventional
aircraft hull with two counter-rotating circular disks
mounted directly above the hull, preferably from 1ts center
of gravity under normal load conditions. The disks are
attached to the hull by appropriate means and powered by
axles geared to two jet engines located side by side imme-
diately above the aircraft hull. The engines drive the circular
disks to provide lift for takeofl and landing at O or low
speeds when vanes 1n the circular disks are deployed.

The engines are of appropriate power suflicient to move
the circular disks at a speed suflicient to provide the lift
necessary for takeoll and after takeoil, to move the aircraft
to a speed above its stall speed, at which point the vanes
would be undeployed and flattened against the circular
disks. The disks would then be brought to a stationary
position relative to the aircrait hull, the power to the disks
shut off and the jet engines then divert it entirely to moving
the aircrait forward. The vanes are intended to provide lift,
but not propulsion for the aircraft.

For normal cruising tlight, the vanes 1n the circular disks
remain undeployed, the disks would remain stationary. The
upper disk 1s somewhat airfoil shaped to contribute to the lift
required for normal flight. The lower disk fits 1n the hollow
formed by the airfoil shape of the upper disk.

Since the upper circular disk 1s not an 1deal airfoil, 1t 1s
desirable to have lower wings attached to the bottom of the
hull, to provide a balanced lift. These provide space for
gasoline tanks, and add lift. If the lower wings are fairly
short, and placed slightly forward of the disks, they do not
unduly interfere with the lifting capacity of the circular disks
when 1n operation.

Since the kind of control surfaces employed by conven-
tional aircraits are not sutliciently eflective at the low speeds
of takeofl and landing involved in this aircraft design,
special provision to provide horizontal and vertical stability
and control 1s provided by horizontal and vertical bafiles
located 1n the engines exhaust flow.

A third jet engine 1s supported at the rear of the aircraft
hull, to provide the thrust required to bring the aircrait up to
above stall speed. A rear rudder and elevator provide direc-
tional controls at normal cruising speed. The third jet engine
1s provided with thrust reversers, in order to moderate the
aircrafts forward motion during takeofl and landing.

The aircraft according to the present imvention has the
tollowing advantages:

1. Since the mitial power of the front engines can be
devoted entirely to providing power for lift-ofl and 1s not
immediately required to build up air speed and overcome
ground friction for takeofl, and accordingly the engines do
not require to be any larger or more powerful than appro-
priate for sustaining normal cruise flight;

2. The excess drag mvolved 1n wings which are larger
than necessary for normal cruise 1s eliminated; and

3. Since the aircrait 1s designed to land at very slow or
even zero speeds, the necessity for very strong and heavy
landing gear 1s eliminated.

These factors indicate that this design of aircraft 1s
considerably more economical 1n fuel consumption than the
types of aircrait currently 1n use.

For civilian purposes, the aircrait 10 enjoys the advantage
over other designs of not requiring the use of conventional
airports for landing and take-off. Airlines using this inven-
tion will be able to utilize their own relatively small landing,
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pads adjacent to city centers, and thereby avoid landing fees
at regular airports. This would also enable airlines utilizing
this design of aircrait to provide their customers with easy
access to and from city centers, and enable their passengers
to avoid the usual long drive to airports at the outskirts of the
cities being served. This factor would be a distinct marketing
advantage.

This design also enables airlines to make stops at loca-
tions without airports, and enables remote locations to
provide for air services by building relatively inexpensive
landing pads, and to avoid the expense of airports with long
runways.

While various preferred embodiments of the present
invention have been described 1n the foregoing, 1t 1s to be
understood that other embodiments are possible within the
scope of the mnvention. For example, there may be provided
only one or plural power take-ofl shafts connected to the
engines for driving the auxiliary lift system. When plural
power take-ofl shaits are provided, these may each be
coupled directly to the gearbox of the auxiliary lift system as
shown 1n the illustrated embodiment, or alternatively, the
output of the power take-ofl shafts may be combined sepa-
rately from the gearbox with only a single drive shait being
connected to the ring gears of the gearbox described above.
The invention 1s to be considered limited solely by the scope
of the appended Claims.

The mvention claimed 1s:
1. An aircraft comprising;:
a fuselage;

a circular airfoil body, wherein the body 1s generally
hollow and defined by an upper and lower surface, the
upper surface comprising an upper disk and the lower
surface comprising a lower disk;

a vertical drive shaft mechanism supports the upper and
lower disks above the fuselage and at a fixed spacing
relative to one another, wherein the upper and lower
disks are arranged to counter-rotate relative to one
another:

wherein the lower disk has a plurality of first openings and
wherein the lower disk has a first plurality of vanes
cach supported 1n a respective one of said first open-
ings, said first plurality of vanes are movable between
a take ofl position and a cruising position; wherein 1n
the take ofl position the first plurality of vanes are
arranged for diverting air downwardly through the first
openings, wherein in the cruising position the first
plurality of vanes are continuous with the lower surface
of the lower disk such that the each of the first plurality
of vanes substantially fully span a respective one of
said first openings;
wherein the upper disk has a plurality of second openings
and wherein the upper disk has a second plurality of
vanes ecach supported in a respective one of said
plurality of second openings, said second plurality of
vanes are movable between a take off position and
cruising position; wherein in the take off position the
second plurality of vanes are arranged for diverting air
downwardly through the second openings, wherein 1n
the cruising position the second plurality of vanes are
continuous with the upper surface of the upper disk
such that each of the second plurality of vanes sub-
stantially fully span a respective one of said second
openings.
2. The aircraft according to claim 1 wherein the upper
surface of the body formed by the upper disk 1s convex.
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3. The aircrait according to claim 2 wherein the lower
surface of the body formed by the lower disk 1s flatter than
the upper surface.

4. The aircraft according to claim 1 wherein the lower disk
1s recerved within the upper disk. 5

5. The aircraft according to claim 4 wherein there 1s
provided a gap 1n a radial direction between a peripheral
edge of the lower disk and a peripheral edge of the upper
disk.

6. The aircraft according to claim 1 wherein the upper disk 10
curves downwardly and outwardly at a peripheral edge
thereol beyond an upper surface of the lower disk.

7. The aircraft according to claim 1 wherein each disk
includes a hub supporting the disk on a respective shait and
a continuous peripheral edge, wherein the vanes span sub- 15
stantially a full radius of the disk between the hub and the
continuous peripheral edge thereof.

8. The aircraft according to claim 1 wherein the disks are
fixed 1n relation to the fuselage.

9. The aircrait according to claim 1 wherein the vertical 20
drait shaft mechanism includes an outer shaft supporting the
lower disk thereon and an inner shaft concentric with the
outer shaft and supporting the upper disk thereon, the mnner
and outer shafts being coupled by gearing for counter-
rotation, the gearing being driven by a power take ofl shaft 25
coupled to jet engines which propel the aircraft in a forward
direction.

10. An aircrait comprising;:

a fuselage:

a circular airfoil body including an upper disk forming an 30
upper surface of the body and a lower disk forming a
lower surface of the body;

a vertical drive shaft mechanism supporting the upper and
lower disks for counter-rotation relative to one another
above the fuselage at a fixed spacing relative to one 35
another; and

vanes supported 1n both the upper and lower disks which
are movable between a take-ofl position 1n which the
vanes are supported 1n opemings 1n the disks for divert-
ing air downwardly through the openings in the disks as 40
the disks are rotated and a cruising position 1n which a
surface of the vanes are continuous with the surfaces of
the body;

wherein the lower disk 1s receirved within the upper disk.

11. The aircrait according to claim 10 wherein there 1s 45
provided a gap 1n a radial direction between a peripheral
edge of the lower disk and a peripheral edge of the upper
disk.

12. The aircraft according to claim 10 wherein the upper
surface of the body formed by the upper disk 1s convex and
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the lower surface of the body formed by the lower disk 1s
flatter than the upper surtace.

13. The aircraft according to claim 10 wherein the airfoil
body includes a hollow interior spanning between the upper
and lower disks.

14. The aircrait according to claim 10 wherein the disks
are fixed 1n relation to the fuselage.

15. The aircraft according to claim 10 wherein the vertical
drive shaft mechanism includes an outer shatt supporting the
lower disk thereon and an inner shait concentric with the
outer shait and supporting the upper disk thereon, the inner
and outer shaits being coupled by gearing for counter-
rotation, the gearing being driven by a power take off shaft
coupled to jet engines which propel the aircraft in a forward
direction.

16. An aircrait comprising:

a Tuselage;

a circular airfoil body including an upper disk forming an
upper surface of the body and a lower disk forming a
lower surface of the body;

a vertical drive shait mechanism supporting the upper and
lower disks for counter-rotation relative to one another
above the fuselage at a fixed spacing relative to one
another; and

vanes supported in both the upper and lower disks which
are movable between a take-ofl position 1n which the
vanes are supported in openings 1n the disks for divert-
ing air downwardly through the openings in the disks as
the disks are rotated and a cruising position 1n which a
surtace of the vanes are continuous with the surfaces of
the body;

wherein the upper disk curves downwardly and outwardly
at a peripheral edge thereol beyond an upper surface of
the lower disk.

17. The aircraft according to claim 16 wherein the upper
surface of the body formed by the upper disk 1s convex and
the lower surface of the body formed by the lower disk 1s
flatter than the upper surface.

18. The aircraft according to claim 16 wherein the disks
are fixed 1n relation to the fuselage.

19. The aircrait according to claim 16 wherein the vertical
drive shaft mechanism includes an outer shaft supporting the
lower disk thereon and an inner shait concentric with the
outer shaft and supporting the upper disk thereon, the inner
and outer shaits being coupled by gearing for counter-
rotation, the gearing being driven by a power take ofl shaft
coupled to jet engines which propel the aircrait 1n a forward
direction.
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